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WORKFLOW AGENT FOR A 
MULTIMEDIA DATABASE SYSTEM 



PROBLEM SOLVED 

Workflow management is an essential element in today's enteqpdse data 
processing. IBM D^ytsi Ubrary, a muitimedja database system, provides the workflow 
capability through a set of workfiow-related APIs (A^ication Programming Interfaces). 
However, it has certain deficiencies: (1) lack of workflow-based a^ication invocation, 
and (2) lack of workfIow-t)ased event notificalion. Workflow-based appGcation 
invocation facilitates the apj^icatton integration vAQx tt)e workflow logic, vrttile 
workftow-based event notification facilitates tiie synchronization between workftow logic 
and application logic. Without these capacities, it would be difficult for application 
developers to deliver s^ble workflow applications to their customers. The proposed 
(f^thod provides a solution to solve the problems mentioned above. It will enhance ttie 
||>rkflow capability of the IBM Digital Ubrary product. 

■RETAILED DESCRIPTION OF ONE EMBODIMENT 

The proposed method provides an effective aj^oach to managing the workflow 
In a multimedia dat^)ase system. It presents a solution that sdves the problems of 

^pIK Of workflow-i)ased application invocation, and iack of workftow-based event 
ni)tification. The sdutionts based on a software agent technique. A workflow agent is 
(j^signed to track the item of interest at a reat-tin^ The workftow agent will 
l^orm tt)e spedfied actxDn If certain concfiti^ The workftow agent is 

autonomous without any user interventk>ns. ft pro>^d6S the enhancements on 
appHcadon invooaSon capability arKJ workfk>w4>ased event n^ Thi$inv^!tk>n 
wiH alk)w ap^icatkHi programmers to devek)p complex workflow appltoations in the IBM 
Digital Library product 



Software agent techniques are gaining more attention In recent years. The 
proposed method applies a software agent technk^ue into the workflow management of 
a multimedia database system. The workflow agent presented in the inventbn 
provkies the enhancements on a;^)Kcation invocation capabiGty and workflow-based 
event notification. It is useful in tracking and hancfling the workflow item of tntere^ in a 
multim€<Sa database system. This invention wHI altow appBcatton programmers to 
develop complex workflow applications in the IBM CHgital Library p(X)ducL 



The Invention provides an altemalive solution.to workflow^based application 
invocation for those customers who do not use a generaJ-purpose viorkftow en^ne. 
The Integration with a workflow engine may require additionai haidware/ssoftware 
resowoes and training costs. The proposed method is a cost effective appnoach to 
workflow appllcatton invocation without the overhead Introduced l>y the woridtow 
engine. 



Tt^e proposed n»thod presents a workflow agent procedure shown in Figure 1. 
After the workflow agent has started, it will connect to a multimecfia database (10). It 
will then process the input parameters (20) that specify the firing conditions, the 
expected action, and other restricfions. Input parameters fonn a workflow rule that Is 
composed of three parts: a .ooncfition part, an action part, and a restriction part 

In the cun'ent design, the condition part alkyws tfie user to specify one or more of 
the following condifons: 
7} • item. 10 - the required item ID of the document 
" • suspension status - indicating the suspension status of tfie item 
• workftow status - in^ficating the workflow status of the item 



u « release type - indicating the release criteria of the item 

- ■^ ♦ priority - indicating the priority of the item 

• workflow ID - indicating the workflow ID of the containing workflow 

• worW)asket 10 - indicating the workbasket ID of the containing workbasket 
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The action part contains the expected action for the specified conditions. The 
^ action is the name of an executat>le program (e.g., an application, a command file) with 



parameters. For example, •E:\Netscape\Communk:^ 
www.yahoo.com" is a vaBd action. 
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The restrictron part describes zero or nrore restiicto 

;Jn<Scafli^ the interval of choddng the conditions and the default interval is 
1000 miuiseGonds 

d^ay - intScafing the delay time of ISiing the action and the default delay time is 0 

^wait - indicating whether the workflow agent wafts for the tenhination of the action 
and the default setting Is FALSE 

V 

Below Is an exanipte for a workflow agent with the input parameleis: 
item ID . 

Flag:-] 

Value: -EPSLBORSMHfttifQES" 
workftow status 
Rag;-w 

Value: 2 meaning "currently In workflow 
delay 
Flag:-d 

Value: 5000 milliseconds 
wait 
i=3 Flag: -t 

Q Value: 1 nr^eaningTRUE 
\M interval 

FU^: -v 

,p Value: 5000 mlUiseconds 
«• action 
M Flag: -a 

Value: "E:\h4etscape\Communicator\Program\netscape.exe www.yahoo.com" 



hi 

a 
m 



m 



wf Agent -1 ■BP8Ldoa5KHH*tQE5- 2 -d 5000 -t 1 -v 5000 

•B:\Ncta&ap^\copaouriicator\Program\ndt3cape.exe www, yaboo. Cera* 



flags: 
"h help 
-1 lc«flkXD 

•r. releasa^typ« 
-p priority 
•t vK>rk£lowZD 

worXb&fi)e«tIP 
•d delay 

■t. WAit 

-V interval 
-a action 



Based on the input parameters, the workflow agent will construct a condition 
pattern (30) that is a vector of Wnaries indicating the presence of input parameters. 
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The condition pattern is described in the following: 



<ic«m ZD, 

release typ«« 
priority, 
workflow ID, 
workbaalcet ID* 

wait, 
interval, 

<10100001 1 11> is ti^e coiKStion pattern for the example above. 

The resdt pattern is oonstructed (40) by cbeddng the conditions incficated in ttw 
condition pattern. The procedure tlien checks whether the oonditk}n pattern matches 
the resultpattem (50). The result pattern uses the same format of the condition 
pattern. By following the same example, if the result pattern constructed is 
<10100001 n 1>, the condition pattern matched the result pattern. Othenwise, they 

1^1 mismatches. 

Q 

i" If the conditjon pattern matches the result pattern (50) and an action is ^;>ecified 

^ (60). the action is fired immediately (62, 66) or with a spectfied delay (62. 64. 66). The 
N woildtow agent disconnects from the rnultimecSa database after the spedfied 
^ invoked (80). If no action is specified, the woildiow agent also disconnects from the 
multimedia dats^sase (80). 

If the condition pattern does not match the result pattern (50) and no interval of 
[I checking conditions is specified (70), the default checking period is used (74). If the 
h condition pattern does not match the result pattern (50) and an interval of checking 
m concBtions is ^>edfied (70), *e workflow agent delays the spedfied period before 
h matching the patterns (72). Both paths go back to the step of constructing the result 
03 pattern (40). This forms an infinite loop of (decking condtions. 
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The worVflow agent can work well in a dient^setver environment Figure 2 
shows how midtlpleworicflow ^ents r^dng on different workstations interact with a 
workflow application in IBM Oi^ Libary. A workflow agent can be runrting on a 
geograpMcaliy remote wortetation, tracking the specified document item in the server, 
and invddng an application t>ased on the conditkms. 

There are four usage scenarios that can demonstrate the use of the workftow 
agent TTiey are simulated woikfiow-based event notification, app(tcatk>n irtvocation 
without waiting, application invocation with wsu'ting, and stand-alone workflow agent 

<^nenariQ 1: Simulatfld Wnrkflnw-Rased Event NoMfkation 

IBM Digital Uxary does not provkje any wofkftow43esed evem notification 
capability. However as shown U\F^|ure 3, we tnay simulate iMswoikflow-basedev^ 
notification through a workflow agent The workflow appik»tk>n can launch a woridlow 
agent in its logic (step 1). The workflow applkation is then suspended and waiting for 
the return of the workflcwagem to the syrichronization point The wockfiow agent win 
rjKsten to the condition chartges of the spedfled document item. Assoonasthe ^ 
^specified conrStions are met, the workflow agent will return back to the synchronization 
b point of the workflow application {step 2). The workflow appHcatfon will resume Its 
*4 execution. In essence, this is a siawlatedwoikflow-b^ed event notification. The set 
W of concStions that the workflow agent Is interested in is a k)gfcal workflow-based event 
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LscenariQg: Applicfltion InvnraHnn withot it Waiting 

n IBM Digital Uhrary does not provWeappRcaltoninvocatfencapabiSty for 
iiiworkftow-basedsolutfons. The scenario of ajjiplicalton invocation without waiting 
"nmeans that a workflow appficatton wia invoke another applk5alk>n w!^^ 
€=terironationofthelrwokedapplkatk>n. Figure 4 shows how to achieve appBcatton 
invocatton wltTwut waiting. The vw>rkflow application can launch a workflow agent in its 
togic{stepl). The wortdlowapp8catk>n is then suspended and waiting for the return of 
the workflow agent to the synchronization point The workflow agent wM fisten to me 
condition changes of the specified document item. As soon as the specified conditions 
are met the workflow agent wi« invoke another application (step 2). The worWkw 
agent wUI return back to the synchronizatton point of the workflow application (step 3) 
after the invocatton. The viraridtow appacalion will resume its executfon. wWIe the 
invoked application is still runr^ng. 
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Scenario a: Anoliratof^ fiwnratiQn with Wait?ng 

IBM Oi^ Library does not provide appUcalion invocation capafai&ty for 
workflow-based solutions. Tliescenarioof appfication invocation vwtti waiting 
thatawo(1dk)wapp6ca^wiii invoke another application with waiting (or the 
termination of the invoked appticatton. Figure 5 presents how to achieve application 
invocation with waiting. The wortdlowappBcation can launch a wortdlow agent in its 
lo^c(step1). The workflow app6cation is then suspended and waiting fbr the return of 
the workftow agent to the synchronizaiion point The workflow soent will listen to the 
concfition changes of the specified document item. As soon as the specified coiibittons 
are met, the woikfksw agent will invoke another application (step 2). The workflow 
agent will return back to the synchronization point of the workflow application (st^ 4) 
after the invoked appiicatton has completed (step 3). The workftow appik:ation will 
resume its execulk>n after me invoked application terminates. 



!ij Scenario 4; Stanrt.Al/.r.^ ^^mm AQftHf 

Q IBM Digital laxary does not provkle any stand-ak>neworkfk>w agent for its 
Musos. The scenarfo of stand-alone wofldtow agent demonstrates how to use a 
yworkftow agent to Invoke an applkxition. AsshownlnFigure6.awori;fk>wagentis 
q launched from the command fine (step 1). The workfkjw agent w8l Ssten to the 
<i-conditk}n changes of the specified document item. Assoonasthespedfiedconditkjns 
; are met, the workflow agent wUI invoke another application (step 2). After the 
I * Invocatipn, the workflow agent terminates and the Invoked appiicatton continues its 
": execution. 
Q . 

S.i i 

>0 
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IBM DB2 Digital Ubnry Version 2 

An end'to^d solution for managing multimedia content 



sources of revenue thnHiQh IrnfMv^ 
managemant and reuse 0} medte fifidets 

* Preseive your assets from physical 
deterioralion 

• Pratactyourafisals with advanced riglhis 
manaoemertl 

^ Consofidatemanaoememotiext. 
knagee. auifio and video with eaaier, 
faster access 

* Save money with electronic deivery 

• Be ready tor Year 2000 



ni Devek^ped wim a variety of key customers and budness partner^ 

1:3 helped businesses and instmittons in the areas of higher 

ri efUertainment,cuttiro, health, and commerce provkteoreaieracc^ 

U er\hancing their QrcM^ and new revenue opportunHtes. IBM 

the strength of these technologies, erables literaily petabytes of text imao^ aucfio and video, to 

>; be created or transformed into digital form and <fistr8Hited over any ne^ 

U=f around the worid. 

New features in V&nuon 2 include: 

• Enhanced pUitfomi support now inchxlesWkKto^ 
^ MuttHanguaoo development tools 

p * Enhanced rights manaoement 

y1 • Integrated mutti-searoh capabffity 

yl * Integrated support forlBMmecQa servers 

m ^ Java-based system adnninistration mterface 

^ Easier installatk>nwfthgraphkai user interface guk^ 

♦ IBM DB2Univw5al Database components 

Key Featurfts tyf IRM PR?. Dtortal lArA/y Vfirftiftn 2 

IBM DB2 Digital I ihmn^ Amhitecnim 
IBM DB2 Pfg'rtal Library at a Ganfift 



The fundamental market shift from analog to <S(^ has created a new competitive environment thai 
Is changing tf>e way bu$k)e$s is transacted. Rom rnediaproductk^ngn^ 
publishers; from research and teaching to distance education; from the fasH>aced worid of tatevteion 
news to Hollywood studios, it*s cfig'ctal media that is driving the change. 

This digital media may be text, fuH-modon video, audio, graphics, or images. Whatever fts form, the 
challenge is to provide mecfia asset sokitons with sufficient storags capacity. scaiabSHy, speed, 
multilevel seojrity. sophistoted searching technkHJes and (rrter^ 
preserve assets from loss or deterloratorv and ensure copytlghi protection. 
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IBM DB2 Digital Lbrary Inteorates the technologies of information capture, storago management, 
search and retrieval, and secure distra>ution into a single offering. Onfy 
tough challenges and come up with a solution framework to allow companies to buiU dtgrtzd libraries 
using their choice of client and server platforms; then to (fistn*bute their content wHh aecuriy and 
Intelligent management to users around the world. Only IBM has the real^workt di^ B^ra^ 
experience with some of the world's laigesl mecfia collections, frxAxJing the i av^ry h r^r^^ 

CBS N€ws. the National Paf^iofi mmum m Taiwan, the Balkan 
LSaary. and the ?im Hftmilttcft M\mm in St Peterstwg. 

Russia. 

For a tour through ttteft^ons Of l^DB2 Digital library, 
please view one of the sectk^ns below: 

• Pistriteitfon 

• Rights ManfiQftm^ni 

More information on IBM 082 Digital Lbrary solutions for Tftlftftftmmmiiratvirtf; & Media, tfigijflx 
Education, or Govemmflnt industries are ava9able online, please visit the appropriate industry. 

View a spectrum of creative rtr<rfQmef solutions. 





Key Features of IBM DB2 Digital Ubmry Version 2 



fBMOBZDis^LM)faryVer^2pfoMass$^ 
VBluBQjmidtjmecSa assets, n can be usad to 

Advanced Search: 

NEWI Imeeraiedmutti-searchcapabSty lets you deve^ 
Ubrary ajpplkatioas Lidno APIs in Ja^ 
in a skiQie QMery . A sarrple Java appldt wtM demonetra^ 
IBM Digital IJbraiy Vereioo 2, 

• Search Innaoes by cotor average, distri^^ 

• Search and retrieve docurnents in 
tanguages 

e Fuzzy and phonetic aearchee 

• AbiHty to search stored objects, av;:hici^ 

^ Search with Boolean logic by sin^word* phrase or mu^ 
^ Used natural language when spectV^ a query 



ffights Uanagement: 

H NEW! Prmect your imeitectuai property with enhar^r^ 
wateanaf1dngtechnk)uesforbi^evelandcokxi^^ 

I!j 

i'l^ * Exterisr/e and cuslofnizabie access control that 8i<)poft8sec^ 
^ ^ Irnaoewaiermarkinguskigyoitf own unique marie 

* IBM plans to support secure cocitertdelvery In a future release 
Access via the Imemet: 

NEW! You can use the improved Java-based systern administration tod to perform IBM DB2 Oigitd 
LiDrary system adrninistration tasks through the Internet or from the desktop. 

^ Access to the corrtents of the IBM DB2 0igttal library through Web b^ 

* Support for deveiopinQ new Internet applk:atk>ns using Java apptets and APte for Java, C+^» 

C and Active X. 

HiQh^ Scateable: 

* Abmtytogrowfromasir)gleworkstatkyttoanetvM3ri^ 




Retevarv^e ranking of search resufts 



Ctustenng of result? ist 
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• Coltecilor^ can be maintained on a sinfl^ 

storage serverB containtng tarabytee or even petabytes of data. 

^ Use of netwofkad IBM Tape Ubrary and Optk^ai Ubcary units 
Storaoe control 

♦ Use of RS«000 configurations wrthmul^ 
availabaity 

^ Multiple dtetrfeutddObjedSt^^ 

o the selac&yidspecsalked sender types thai are best suited tote 
dtetribiitk)n of a partict^ data type 

o thekxaik^noffsen/erstobeplacadckMtouserBtoreduoenetv^ 
impfove user response time 

o storaoeof mut^partsof atingtodii^assetondirfsremCX^ 
Openness 

NEW^ Er^tanced Platftsrm Sloped meaiis you 
and cfients in the Macintosh otMronment. 

u NEW! MuM-ianguaoe development tools he)p you develop IBM 0B20i^ 
^ whk:h can create, query and ij|xia£a data nttnaoed by your 
n usaof avanetyof APliinciucfingJa^^C^|-^.Ca^dActi^^X.Theappl^^ 
I] DB2Dioit^ Library data via the IntOTst or desktop 

^ • ContemMepefx^ston3oearxi<S8trtbudm 

* CHent/Sen/er design that aBovvs interrnbdng cBff^^ 

* A range of heterogeneous dients that can be inte^ 

* Interfaces for an ofganizatk>n'sexistino data distr^^ 
^^'^ authorinQ tools 

iB — ———————— ——^ 

IBM DB2 Digital LAxaiy Ver&k)n 2 kK^xies cnan^ 
your IBM DB2 OIgM Ubrary system. 

NEWl The award-wvming Query By ImaQe Content (QBIC) technology alows you to saaich (or 
imaoes by color percentaoes, distnbution. position and knaoe texture. And the imaoe search 
capabiEty rnay be used with catak>o and text searches as part of te Hegial^ 
functions. 

NEW! Ir:tegraiedd^itai media oi^nianaoemem is avaiable using IBM media sen/^ 

DB2 Digital Uarary Media Mans«er works with the 1^ 

delver streamino digital ^xflo and MPEG video objects over the Internet 

NEW! IBM DB2Dtc^ Library Version 2 contains selected cornponents of 

Database Version 5 thai niay be installed and used exclusively to &^)pon^ Ubrary. 

NEWl Improrved instalation is made pos82)le by a graphical user irnerface which gu^ 
through the tnstaBatk)n Q< 1^ DB2 Digitai Ubrary quic^ 

N E W ! Online help ts defivefed in HTM L to easily view from an indudad Web browser. CUckinB on 



-10- 



he^ auiomaticaBy open$ the bn>A^ 
aval^ an one CO*RC^ and can be printed or 

NEWiYear 2000 Ready. When used in acxxic^^ 
Dlgttat Lbraiy iB capable of otttac^ 
betMvaen the 20sh and 2let oenturiee, proNAied 
exchanoe date dala with it 



IBM DB2 Digital Ubrary AtviiitectutB 



CLtSNTS 






Tltd IBM DB2 Digital Library arcT^ecture i& ba$od on a trianguteu- cfiervVserver modes cooipdfied of a 
Library Server, one or more multimedia Object Setvers, and one or more diems. The core of the 
infrastructure is the Lbrary Server. The Library Server, ueino IBM DB2 or Oracte database services, 
manages the IBM DB2 Oigita} Li^raiy catalog infomiation, locates stored objects using a variety of 
search technologies, provides secured access to the objects held in the odlectii^ and 
communicates with the Object Servers. The dtgttal content is stored in Object Sen/ers, Objects 
Servers support the attachment of DASO and other media devices, and can be (fistrixjted across 
an enterprise network to provide converv'ent user access. The end user^ on a dieni desktop, 
receives {firect access to the inforrnation requested from the coHectk)n regard^ 
is stored. Many c&ents can be connected to the Ubrary and Object Server in an IBM Digital 

Library system, including those aocesdng the IBM DB2 Digital 
Library i^ing sipported Web browsers. 

The five integrated functk)ns of IBM DB2 Digital L3>rary enable 
the collecfion. organizatk>n, storage and managemem, 
protection and distnbutx>n of nruiftimedla objects. 

Creation and Capture 

Digital content from diverse sources can be incorporated into 
IBM Digital Library by tmegrattng existing tools or importing 
information. IBM Oigitai Lbrary Verskjn 2 supports an array of 
industry-standard scanners arid provides the capabSty to 
define and import many data formats.Authorino tools from IBM 
and other vendcus can be used to create new dgttal iafomvatk>n lo be nianaged by an IBM DB2 
Digital Lbrary. Sir^gle point-of-entry business application access can be devek^>ed using t)0 APIs 
provkied. 
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Storage and Management 

Thd dtstrt>uted6edon supports a fui range of platk^^ andpronndesiheflenbazty anlgranulaii^ 
to add server and dieiU capac^ where and >Amen n cs needed. Entefpd^ 

index information and isolating the cfient appfication from the Objfid Sen/ers prosrideG 
opitrnal control and security. Where muMple users req^ 
can be cached on Object Servers to knpfove performance. 

IBM 082 UniversaJ Database technology provkies IBM C«2 OiQ^ LlMiy t^ 
in open, heterogeneous envtrorvnents dafivering industrtal-etrength levels of tntagrity, data aooeea^ 
high-vokime data managenwit and central-system adrt^r^strafioa IBM 082 tXg&al Lixary can also 
use Oracle database man^entent system for the AiX envfronnient 

Search and Acoeas 

IBM DB2DigrtallJbrary enables the pararnetrteseaich of rv^tadata 
object and off ers the ab)»ty to search the comam of G;U>red objects 

stored, indexing information can be created; and DB2 Digital Library provides a rich portftdo of 
search technofogy for text and knage objects. For exampte, users can query by keyvword or Boolean 
text search, or by tnuoe texti^ea and sh^^: and tt^ey can combine the keyword, text, and image 
using the multf-search capabftt^. They can express quedes in natural language, and the searches 
return a ^ of ranked results. 

Dxstribiition 

Multiple commurtfoation techniques on various platforms, indufing TCP/IP and SNA, are supported. 
IBM has extensive acfvanoed netvwrking c^f^abfflties with Asynchronous Transfer Mode (ATM) 
svwtches and netvwxK nranagernert software to assist in d^^ 

indudng real-time audio and video delKrery. IBM 0B2 Olf^ Ujrary Versfon 2 st^orts CORBA, 
the OMG standard. 

Rights Management 

IBM DB2DiQrtallJbrafy rights rnanagernentfwfy^tionsco^ 

unauthorized use of inteBec&iaJ property content IBM 0B2 Digital Library offers ttie in™^«_ 
leading rights management technotogy for authemicajfon, encryption, bffling, and payment systems. 

IBM 062 Digital Library is a technology platform for a wide variety of solution offerings induing: 

• IBM Media Director -Integrates with digital audio workstattons to prcft 
prof essk>nate with netvori^ access to, and advanced management for, rt^ 
hours of audio files. 

• imagineProducta'TheExecut^iBProduoer-tsafuii-fu^ 

system with automata scene detectoi, 

• IBM Media Mana9»mamSystern« an integrated Web-based soh^ 
storaoe and retrieval of video stock footage, audio. stlB images and Sm scripts. 

• IBM DB2 Distal Library Collection Treasury - enables cultural insftu^ 
online access to vaiuabte original hokfings while m 

audience access and tt>e reuse ot images. 



Search & Access 

Inirodudna instant grsMcsSon for your brain 

OesvB/s sreatest invention, tha dedmal system, someiimifl we all teanrwd In ©tonenia^ school- 
Now most libraries use the Library of Conoress catalo^^no system. But minlno for information 
throuoh the mtxed-rnddSa obleas in stdiQte^ Rbrary t^c^bg yet another i «w way o< tooWno at tMngc 
Calt&log systems only poktt library uoere to whef v the tnfomiation is located. But D02Dto'Ut] 
ijjrary ucCG pos¥efful search and access technolooies 
they waiil quickly, accuratefy and tntiAh/dy. 

iBM DB2 Dtohai Uxary sobrtknm provide oontcnt-ind«^ftiMit data sprage thM aflows for many 
Kinds o4 otiie<:ts to t>c stored in a Many Kkxtef^mecfo objects that a user watitslo 

acceec are cateood^ed differently tn amanner thaffi appropriate tor eadiobiea type, hor example, 
a t>ook can be aategoftzed by tWc, author or edjjtx:t. A moviogan be cfttAQorizAd by produoer. 
riirectororthomo. Hau&^ » lucMrtg tor a certain object type, a pararnet^ 
metadataerKtries Ace author, subject, tztte, length and the fike. 

Conventional technology only allcNvs a user to query by keyword, whltfi sends back a listof cf^^ 
containioQ that word in its irkiex. IBM's rich portfoUo of i^rnh ^ftfrhnotogy inciudes sophisticated tt>ols 
for text and im^ ana^. fSM DB2 t^igital Libraiy offers natural language query— pemvttino users 
to express queries in simple, natural style without concern for exact word positioning. This typo of 
query returns a ranked ftst, wrth highest probability of reievanceat thetop of the fist Textuat analyals 
ol words Is ateo performed, for instance, a dtstinctioh *ts made betwe^ "V/hfte House* and \irfute 
house", y^t an assodat)on is recognized between 'IBM* and Intematkxial Bufiiness Machines 
Corporation". 

The above text nruning functions are auffwnted with further contenfbas^ 
capabifities.providinQ tools such asdustering and abstracting techwques for organizing lnfom>ation, 

S\ncQ an array of muttimedia is typicaUy found in a digital Ibrary cottectk>n, i^rs need to search 
using more than just language. OMen/ Bv imay* Content (QBiC), ISM'S award winning fenage search 
technology, aiiows users to search a coiiection*s media obiecis by color percentage, dtstrftxition, 
position and image texture expressed gr^hicaXy, for example, spec^ying coiors from a cok>r 
palette or selecting textures from a display of sample images. IBM DB2 Digtt^ Library technology is 
expanding to indude video searching by movirtg trriage content 

What* s important to remember is that IBM DB2 Digital Ubrary is open. The actual make-up of one 
d^jitaiObrary can be quite different from another (as youl see h our Cafie Sludtee). The search and 
access power *imder the hood* of IBM 0B2 DIgAal Ubrary enables content authors, edtors, scholars, 
users and curiosity seekers to extract the information they need. 

Where Search & Access leaves off. the Difttrit > ^<tion of digital library materials across both Internet 
and networi<s begins. 



Distribution 

IBM DB2 DlgJul LSsraiy Is Op«n To Tha Woria 

Because IBM OBZDijptalUbrary can provida access to uSM 

network, the audience for infonna&jn ts flnafly. tiriy gksbal. IBM 0B2 Distal ^^fanr «i>P«J,»^.S. 
contem can t>e tfistributed directiy to users va pf7>«te natw^ 

or interactive TV. TNe capABity repreeenta IBM's commitment to e-twsJness oompu&ng. for 
worldwide information and data exdtange. 

For many IBM 0B2 Diotei Lfcrary edutlons. the IRM fimhal f^^^ffS^ j^^^S^^'i^SS^*^ 

medhjm Wdistfi)Ui<J; and access to aooa^ 

nvsans you wiU not be kxkad into any slngte distrfcutksn ine^ 

can be \rtewed and presented uaino any cooriputer jystom wfth agraphK^ user 

Didteed oomeftl. such asimaoes. aixfio and video, is »a5Be in*»<]e»^to ma^^ 
canities. Mor4over.reel-ftSedelive.y of audio and video is depend^ 
^SSidaSconflnuoos deSvery. IBM has developed «?««Jvead^inoed n«watano 
cJaSKsuch as AsynchronousTransfer Mode (ATK*) swit^ 
software, to assist in tffl'rtal and analog information delivery. 

IBM and IflSliaDallQl^fisa^^ 
network without audio breakup. 

Whether a digital Bbrary resides on a private or public netwofK a central isaw 
issue) is control of RKftlTft ^^pnaymftnL 



Rights Management 



New tec^noiogies btk^f new opportuniths, but not whhout risk 

The deftniton of corrtent outfnership is not unh/ersal. CopyrtQhts may be protected In one country and 
practicalty ignored In the ne>ct. So how do you protect your inteOectuai property rights in a dlgfial 
tbrary that anyone with a P C can seam to use in a few rmnutes? Ri^rts Management is tia answer. 
IBM has concentrated on Rights Managemem as a key f^:tor in creating IBM Digital 
aHowtf>g you to develop a full digital li>fWy solution to meet your business need&. 

The chaOenge ts to provide ease of use> prvacy. content integrity and cost utilty tor users whHe 
estabashing buHetpmc3f Rights Mans^jefnem solutions for content 
IBM 082 Digital Lixary incorporates the rk:h legacy of 
transactions technology. 

Innovation At Work 

Compare using a IBM 062 Digttal l.i>rary to making a wtthdrawal from an automated banking 
machine. A user is identified, enters a password, requests intormatJon or an ol^ect and the system 
checks the request agabst the user's eHgK>Sty. Upon s^^proval tt)e requested objects can bd 
watermailced to deter Begaidupacation. And the entire process is conducted inasecure 
environment without the threat of intruswa Meanwhile, compensation for the value added to *o 
Information or ots^ is dufy processed. 

Sgr>ed, Sealed, Oettvered 

IBM 082 Digital Ll>rary can autt>en(ticate ori^nal media - photos, manuscripts, aucfio, vkleo. film 
arKJ im^es - by using etectronic signatures. content can be recogrvzed as authentic with 
these 5ionaiures.Watennart<$. aform of electronic si^ture currently in use tfuoughout several IBM 
0B2 Digital Library solutions, are ercoded onto photos, f2ms» images and manuscripts, Sfieisto 
watermarks can be graphically representative of acontent owner's kJentity. like a logo or crest 
Watermarics are sophisticated identifiers that inhibit the rhteappropiiation of content owners* assets 
while assurirtg users' confiderxje in the autt>enticity of the contertt. 

iRfuTft fi-hiiftin^ Qfy ptr^^opft i h/ft! p roduct reoresertts a dant leao fonward in cSstrftxition for both 
contem owners and uset^. The Cryptotope an encryption-protected "ew 
pU)lk: netwoite. 

Anybody who wants to open a Cryptotope to read its contents must use a key 

preview a C lypto tope's contents, than deckle whettwr to pay for the key . For sensitive contem 

needing irxa'eased secwity. a Cryptotope may requfre severed 

networks with only the intended recipient b«rig aware of i^ 

e-business servk^ keeps irrpeccable records of rights payrnents transacted. 

IBM DB2 Digital Ubnvy relies on Cryptdope technokHjy for its Rights Management c ap ab iW es. With 
muftimecfia assets, ttie work of several content authors is corttained within a angte 
instance, a digitized document might contain a photo, an akjstration. a page of text and some 
musto—each amhored by a cfifferent person who shoukJ be comperisafied. Furthennore, a customer 
accessing this document frtgttt not be reqwed to purchase the entire work, b« mther iu«^ 
indfvldual section that is accessed. Cryptolope technotogy. the cornerstone of IBM DB20igjtel 
Library strategy for Rights Management, offers discreet recognition for each content author, keefung 
track of who gets paid for wt^at. Uai^ mformAtwi m tRM Cryptnlftp^ l ivel s availabte online. 

IBM DB2 Digital Library provkJes trusted rneans for protecting and rnarw^ 

owners. Rights Management issues impacts every aspect of IBM DB2 D^jilal Library -CcaafcaA 



I 



m 

IB 



Storage & Management 

What (O do when too much is never enough 

The conversion from paper, tape arvl film to bits and bytes saves masses o) phystcai apace, if 8 tnie. 
But there rernairis a prk:e to be pakl in storecie capacity arxi performance JBM DB2 
proNn^ high-performance, scalable stoiaoe and management of irrfoimaJion \n an open 
environment, across a broad spectrum of platforms. 

Thekfiytoetfe«ively storinoandfnanaQinoififormafion-espedanymassweamourte 
muftimedia data ~ is the enrichrnar* of the (fitftked objects so that they can be effi^^ 
for search. IBM DB2 Digital Ubrary's mformalion iranaoement features include automated indexing, 
foldering. con-etation, feature extraction and translation functions. 

Tvw other key features of IBM D62 Difiital Ubrary are openness and scaJabilhy. IBM 
an open framework of hardware and software vvhki> can be irnplemerted ac«^ 
plat(orTns.attludingKnr,AlX and OS/390. And IBM DB2 Digital Uxaryprow^ 
scaJiJale tachnokjgy base thai w« grow easily as needs grow—to ^ 
production to fuK-ecale implementation. 

Dravwing from IBM's legacy of managing infomttrtion. ISM DM ^^^^^^>^^iS^,l^ 
urtque architecture for managing the storage of obiecis. Atthecore »»^,DB2ggSyi^ 
storage and management infrastnx<ure is a Ibrary server y*ich manages catalog vrnttt^nvm 
provides pointers to the objects held in the cdlectton^Obiert servers cortw the a<^ JSitlliH *^ 
content files of a digital Ebrary. such as a video ciip. The ci«nt (or «id HS«1'»S^,^*?P»* ^ 
the informatton requested from the coUection while the datacoota»f>ed « the *0«»a^*™y » 
protected from random user access. With this triangle a^^^ec^f® f!^'^Sf*«4 
unauthorized people from getting to the object servers. The data tor *9«»=edwM9efc^^ 
video tends to be large. Storing frequently used objects dose to their users redix»scommur^^ 
costs and improves perionnance since the number of times the ot^ «S relayed ts mmanized. 

In an IBM 082 Digital Library solution, objects may be prestored and retrieved upon reflfiwt^ 
DB2 Digital library solutions provides an open set of applicatfen interfaces for aoo^tose^^ 
interar^ with ser/ers and the delivery of objects to cSents. Obje^«n ^^^^^^^ 
cUent so that a file is placed on a workstation ready for reuse. In ad*t)on,^ie^«n b€^g^^ 
and launched at the dient level, so that, for example, a text object 
formal is activated in WordPerfect on the user's desktop. Ukewtse. a graphical anage in Lotus 
Freelance can be acthrated in Lotus Freelance on the user's desktop. 

IBM DB2 Digital library provides for hjerait*ical storage manaoeme^ 
- where pe^le wart them. Hitfiprofae objects that are most ia<fi»y to be ac^^ 

on spuvrtra disk. wh«e objects less Ikely to be accessed are mtgraied o« to tape or oplic^etorago. 
Theresuttfe cost savings in storage cT^intenanceJBM DB2 Digital Lbr^ 
storage devtees to ensure delivery of information on demand. 

The cost of convertiT« source materials into digHal information n^eans the ^or^ai^ttertureof 
IBM DB2 Digital Library must withstand the rigors of tirrw and concnuous use. Only IBM Mli Doast 
the legacy of refi^ifity and system atabity that all disptal fcraries need to insure against me 
catastrophe that any breakdown would surely cause. 

After defining the scope of a diQiial Ifcrary. you should consider the Sfiasat^^ 
altow users to qutakty and conveniently find the information they need. 
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IBMDB2DlghalUbmryataGbinGe 

^ • Minimum RAM 

o 32MBforAlX.WtfKk»vs95,andWindoM 

o 32MBfor|RtXcfleats 

o 32 MB lor Windows NT servers 

o SaMBforAlXaarvor 

• Minimum hard cfisk space: 60MB 

• CD-ROM dnve: For irtstaialksn only 

• LAN si^dport: IBM Token Ring or Ethernet 

^ Optkal, Tape LA>ra^, RAID or other storaoedevteesftsr^ 

Servers 

Software Reouron^^ 

AIX LIBRARY AND CajECT SERVERS ' 

• AIX Version 4^1 

e D82/6000 2.1.1 or OradeAJnbc 7.3 

• CSet-H- for AiXai .3 (for Library Seiver only) 

• For Object Server dU)dBaxydevk;e support on^^^ 
WINDOWS NT U8RARY AND OBJECT SERVERS 

• WkKkaws NT Server 4.0 

• DB2forVVindowsNTi12orOracla(orV«ndowsNT7.3 

• Microsoft Visual C++ 4.2 (for LbrarySen/er only) 

• For Ot>iectSen/eraiixi8arydevk)e support only: ADS^ 
CLIENTS 

• AIX Version 4.2 

• W&«k>wvs 96 or VVlndows NT Workstation 4.0 



• Macintosh System 7.5.3 Of higfw 

• IRIX 5.3 
COMMUNICATlOr4S 

• For AlXLkrary and Object Serve^^ 
with the operating systeai 

• For Macintosh CBent TCP/IP ConfiQu^^ 

• For all other clients and servers, TCP/IP as instafledfrxOT 

APPUCATION DEVELOPMENT: 

S ^ ^•^•2' Microsoft Visual C-m- 4.2, Microsoft Visual Basic 4.a MatrowsAa 
CodeWantor Profeestonal Release 1 JRIX Devetop^ 
^ Devetopmem Krt 1.1 as appropriate for the dw^^ 

J^/ A WEB BROWSER : enabted for JDK 1 .1 . such as Netscape Navigator Veision 3.0 or Mk:n»oft 
Internet Explorer. 



For more detailed information, see the IBM DB2 Digital Lbraiy Ptann2ng and Installation Guidd 



i J {GC26-8623) which can be adered from IBM, 

Is PRODUCT PACKAGING 

The IBM DB2 Digital Ltorary Version 2 Program Package permits orw instelalion each of the 
Lfcrary Server, Otjject Seiver. Software Deveiopers Kit, and Concurrent User. Addhlonal 

uk in$taaatk)ns of these Ften^,pkisinstallatk>n of the MecSa Manage 

U Senders, are avaitaWe as optional separately prtced features. 

u 



Odie of Deposit JUfi\J^ ^ K^')^^^ 
I nereby cer li'fv ihsi ihn paper or 4«« '*» Mtna d». 
pwited wJih ma Umied Stales Postal Service *Tjiprett 
Mtfj/ p«»si OH^ce to Addressee" sorvke under 37 CFR 
T«YO OA the d»te indicated above and U addressed rofi 
A5s.swmCwn«»«»Sone,loflWi^Wd«hS^ 1023,^ 
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Figure 1 . A workflow agent procedure 




Figure 2. WofWkJw agents in a dient/sefver environment 
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